This paper is a sequel of the series of papers [1] [2] [3] , being an immediate continuation and development of the latter of them. In the Friedmann universe, the equation Ω 0 = 2q 0 holds (Ω is density parameter, q is deceleration parameter, and subscript 0 indicates present-day values), which gives rise to the problem of the missing matter as observational data give Ω 0 < 2q 0 . In the cosmic-length universe, Ω 0 = 2q 0 − L/R 3 0 H 2 0 (R 0 is the radius of the universe, H 0 is Hubble constant), which lifts the problem. The cosmic length, L = const ≈ 1/H 0 , is the infimum of the set of maximal radii of a closed universe.
Introduction
The most important problem facing modern cosmology is that of the missing dark matter [4] . The problem has two aspects, one relating to the universe as a whole, the second concerning tiny nonuniformities in the temperature of a remainder radiation. In this paper, we deal only with the first aspect. Most of the mass of galaxies and an even larger fraction of the mass of clusters of galaxies is dark. The problem is that even more dark matter is required to account for the rate of expansion of the universe.
More specifically, for the Friedmann universe, the equation Ω 0 = 2q 0 holds, where Ω = ρ/ρ c , ρ is density, ρ c is its critical value, q is the deceleration parameter, and subscript 0 indicates present-day values. In particular, if q 0 > 1/2, the universe is closed and ρ 0 > ρ c0 . But observational data give Ω 0 < 2q 0 .
As is shown in [3] , in cosmodynamics, which is based on the theory being developed in this series of papers, for the Robertson-Walker spacetime there is a possibility of a closed universe with a density which is smaller than the critical one. The present paper is an immediate continuation and development of the paper [3] . The most important results are as follows.
In place of Ω 0 = 2q 0 , the equation
holds, where R is the radius of the universe, H is Hubble constant, and L = const is an integral of motion introduced in [3] , which we call cosmic length. The model of the universe with L = 0 we call the cosmic-length universe. The Friedmann universe is that with
max ρ| R=Rmax takes place, where κ is the gravitational constant; thus R max ≥ L, in which sense the cosmiclength universe is bounded below, as opposed to the Friedmann universe. The cosmic length is the infimum of the set {R max : L ≤ R max < ∞}.
For the cosmic-length universe as a whole, the problem of the missing matter does not exist. The cosmic length dwarfs Planck length: L ≈ 10 26 m >>> 1.6 · 10 −35 m = l P . These constants are measures of the greatness and smallness respectively.
The Robertson-Walker spacetime and observational parameters
The metric of the Robertson-Walker spacetime is of the form
In models of the universe related to this spacetime, matter is described by density, ρ(t), and pressure, p(t). The models differ from one another by equations for R, ρ, and p.
Observational parameters are Hubble constant
deceleration parameter
and density parameter
where dot denotes d/dt, κ is the gravitational constant, and subscript 0 indicates present-day values.
2 The Friedmann universe and the problem of the missing dark matter
The Friedmann universe is a model in which the complete Einstein equation is used [5, 3] . The latter amounts to two equations:
which is equivalent to
For present-day values, eqs.(2.1),(2.2) reduce to
(2.7)
For the closed universe (k = 1), it follows from eq.(2.2) for the maximal value of the radius
so that the infimum of the set of R max ′ s is equal to zero: It is the equation (2.12) that is the primary source of the problem of the missing dark matter: According to observational data
where
is a value of ρ 0 given in the Friedmann universe. The value
is the missing part of the density. As long as
holds, the equality ρR
is fulfilled. Then the equation of motion for R
takes place [5] .
3 The cosmic-length universe and the lifting of the problem 
2) is equivalent to (2.4)). It is pertinent to note that p,ρ, and, as a consequence,R undergo sudden changes at quantum jumps of the state of matter.
we obtain from eqs.(3.1),(3.2)
The length L-an integral of motion-we call cosmic length. In accordance with this, the model considered is called the cosmic-length universe.
It is seen from eqs.(2.2),(3.5) that the Friedmann universe corresponds to a particular value of the cosmic length,
In this sense, the Friedmann universe is the zero-length universe.
The results for present-day values are as follows. From eq.(3.1) we obtain
i.e., eq.(2.5). From eq.(3.5) it follows
or
in place of eqs.(2.6),(2.7) respectively. As the inequality (2.10) holds, we obtain from eqs.(3.7),(3.8)
i.e., eq.(2.11). Eqs. (3.9),(3.10) give
in place of eq.(2.12). Eqs.(3.11),(3.9) lift the problem of the missing matter for the universe as a whole. In the cosmic-length universe this problem does not exist.
In indeterministic quantum gravity-a theory being developed in this series of papers-the universe is closed, i.e., k = 1, (3.12) so that by eq.(3.10)
in agreement with observational data.
We proceed to consider the cosmic-length universe. From eqs. (3.5),(2.18),(3.12) we obtain
and, using eqs.(3.11),(1.4),
which is independent of L. From eqs.(3.11),(3.15) it follows
We obtain from eqs.(3.5),(2.18),(3.10),(3.11)
i.e., eq.(2.19). It follows from eqs.(3.10),(3.11),(3.16),(3.12)
In the Friedmann universe, eqs.(3.18),(3.20) are fulfilled, whereas eq.(3.19) reduces to the identity 0=0.
4 The cosmic length as the infimum of the set of maximal radii
We have from eqs.(3.18), (3.19) for the cosmic length
It follows from eq.(3.5) with k = 1
Thus, in the cosmic-length universe, the infimum of the set of R max ′ s is equal to L: L = inf{R max : R max < ∞}. 
What is small and what is great?
The equations of the cosmic-length universe involve two constants: the gravitational constant
where t P is Planck time, and the cosmic length L. Now that we have two universal constantsPlanck length l P and the cosmic length L-we may answer the question: What is small and what is great? It is these constants that are measures of the smallness and greatness respectively. And the greatness dwarfs the smallness:
L ≈ 10 26 m >>> 1.6 · 10 −35 m = l P .
2)
The universe is great in the sense of this inequality.
